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(54) DEVICE AND METHOD FOR PACKING LIQUID CHEMICALS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To pack liquid chemicals such as a 
contrast medium in a syringe from a vessel such as a bottle for 
the portion of a required amount without uselessness by 
providing a driving mechanism for relatively moving a piston 
holder with respect to a syringe holder and moving the piston 
holder in accordance with the amount of the liquid chemicals, 
which is calculated by means of an arithmetic means. 
SOLUTION: A liquid chemicals packing device is constituted of 
a sucker main body 1 and an arithmetic part 2. The syringe 5 is 
set in the syringe holder 3 and the piston holder 4 and 
connected to the bottle with the liquid chemicals in it by a 
connecting tube 8. Besides, a required inspection condition is 
inputted from the keyboard of the arithmetic part 2 and the 
arithmetic part 2 calculates the amount of the contrast medium 
based on the inputted inspection condition. Besides, the 
movement amount of a piston in the syringe 5 is calculated in 
accordance with the liquid chemicals amount to be given, a 
signal is transmitted to a motor by which driving force is 
transmitted to the piston holder 4, the piston is moved and the 
liquid chemicals are sucked. Thus, an optimum amount of liquid 
chemicals is packed in the syringe and the waste of the liquid 
chemicals is eliminated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A drug solution filling apparatus which is provided with the following and characterized by said piston 
holder moving according to quantity of a drug solution computed by said calculating means. 

A cylinder holder which is a drug solution filling apparatus which transfers a drug solution stored by container to 
a syringe, and is filled up with it, and holds a pipe of a syringe. 
A piston holder holding a piston of a syringe. 

Drive mechanism to which said piston holder is relatively moved to said syringe holder. 

A means to input a verification condition, and an operation and a memory measure which compute quantity of a 
required drug solution based on a verification condition. 

[Claim 2]It is a drug solution filling method which transfers a drug solution stored by container to a syringe, and 



is filled up with it t To a cylinder holder and a piston holder with which a drug solution filling apparatus was 
equipped. After setting a pipe and a piston of a syringe, respectively and connecting a tip of this syringe to a 
connection tube connected with a container with which said drug solution is stored, Input a verification 
condition by an input means with which said drug solution filling apparatus was equipped, and quantity of a 
required drug soiution is computed by a calculating means with which said drug solution filling apparatus was 
equipped, A drug solution filling method moving said piston holder according to quantity of a computed drug 
solution, attracting a drug solution of a complement from said container, and filling up said syringe. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the device and filling method for transferring drug solutions, 
such as a contrast medium used in the cases, such as MRI (magnetic resonance imaging), X-ray CT, the Ain 
Guiot imaging, and a urography, to a syringe, and being filled up with them from a bottle etc. 
[0002] 

[Description of the Prior Art]Since the contrast medium used for diagnosis of MRI, X-ray CT, etc. is generally a 
liquefied object with high viscosity, medicating a patient using an automatic dosing device is performed. 
Generally sale and supply of the contrast medium are performed with the gestalt of bottle **, or the gestalt 
with which the syringe was filled up. Since the product of the gestalt with which the syringe was filled up can 
equip a contrast-medium power injector as it is and can medicate a patient, time and effort is not taken but it 
is simple. When neither the case where the syringe with which the drug solution was filled up cannot be used on 
the other hand, nor a syringe is filled up with the drug solution, it is necessary to move a drug solution from a 
bottle to a syringe in advance of administration to a patient. However, remarkable time and effort performs 
inhalation for the moving to a syringe by hand. Although it was generally possible to have inhaled using the 
contrast-medium power injector for administration to a patient, the problem of moving not being worked or 
being unable to move a proper initial complement was during the use for administration. 

[0003] By the way, the dose of a contrast medium changes with a patient's weight, diagnostic parts, etc. When 
repacking from a bottle conventionally, the whole quantity or the quite larger quantity of the drug solution in a 
bottle were transferred to the syringe, since the required dose was set up and prescribed for the patient with 
the automatic dosing device, an excessive drug solution will be left in a syringe after administration, and the 
contrast medium was very useless. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention is made in view of such a conventional problem, and is 
a thing. 

When the purpose transfers a drug solution to a syringe and is filled up with it from containers, such as a bottle, 
it is providing the drug solution filling apparatus filled up with a drug solution only an initial complement's not 
having futility, and a drug solution filling method. 

[0005] 

[Means for Solving the Problem]A cylinder holder which this invention is a drug solution filling apparatus which 
transfers a drug solution stored by container to a syringe, and is filled up with it, and holds a pipe of a syringe, A 
piston holder holding a piston of. a syringe, and drive mechanism to which said piston holder is relatively moved 
to said syringe holder, It has a means to input a verification condition, and an operation and a memory measure 
which compute quantity of a required drug solution based on a verification condition, and is related with a drug 
solution filling apparatus, wherein said piston holder moves according to quantity of a drug solution computed by 
said calculating means. 

[0006]This invention is a drug solution filling method which transfers a drug solution stored by container to a 
syringe, and is filled up with it, To a cylinder holder and a piston holder with which a drug solution filling 
apparatus was equipped. After setting a pipe and a piston of a syringe, respectively and connecting a tip of this 
syringe to a connection tube connected with a container with which said drug solution is stored, Input a 
verification condition by an input means with which said drug solution filling apparatus was equipped, and 



quantity of a required drug solution is computed by a calculating means with which said drug solution filling 
apparatus was equipped, It is related with a drug solution filling method moving said piston holder according to 
quantity of a computed drug solution, and filling up said syringe with a drug solution of a complement from said 
container. 
[0007] 

[Embodiment of the Invention]Dra wing 1 shows the appearance of one example of the drug solution filling 
apparatus of this invention. The drug solution filling apparatus shown in this example is provided with the main 
part 1 of aspirator, and the operation part 2. The main part 1 of aspirator holds the cylinder holder 3 for holding 
the pipe of a syringe, and the piston of a syringe, and is relatively provided with the movable piston holder 4 to 
a cylinder holder, Although not furthermore illustrated in this drawing, it has the actuator containing the motor 
for moving the piston holder 4. The operation part 2 is a keyboard which is an input means for inputting a 
verification condition, a display, and the computer which equipped the inside with the operation and the memory 
measure further. 

[0008] First, a pipe and a piston are set to a cylinder holder and a piston holder, respectively, and the syringe 5 
is connected via the bottle 6 and the connection tube 8 containing a drug solution, as shown in a figure. 
[0009]As shown in the flow chart of dra wing 2 , a required verification condition is first inputted from the 
keyboard of operation part. Hereafter, when it explains taking the case of the case of X-ray CT diagnosis, 
inputted items are scan conditions of X-ray CT, an examination part, a patient's weight, a kind of contrast 
medium, etc. This can be changed suitably if needed. 

[QO"lO]Based on the inputted verification condition, a computer computes the quantity of a contrast medium. 
Although there is no restriction in particular about a calculating method, for example to each inputted item, the 
required amount of standards of a contrast medium or an operation coefficient is put in a database beforehand, 
and is memorized, and the method of computing with reference to this according to an inputted item is 
mentioned. For example, the standard dose required for the patient of standard weight is memorized for every 
kind of contrast medium, on the other hand, the coefficient to a standard dose is prepared with the computing 
equation about weight and scan conditions, and when an item and data are inputted, the optimum amount is 
computed by calculating based on a predetermined formula. 

[001 1]Thus, if the dose of a drug solution is decided, the movement magnitude of the piston of a syringe will be 
calculated, a signal will be sent to the motor transmitted to a piston holder, a piston will move, and a drug 
solution will be attracted. Under the present circumstances, when using the syringe of two or more kinds, the 
mold of a syringe, etc. are inputted and the movement magnitude of a piston can be decided by computer. As 
for the movement magnitude of a piston, it is preferred to also take into consideration and decide the dead 
space in the connection tube 8. 

[0012]Thus, since a syringe will be filled up with the optimal quantity of a drug solution if the filling apparatus of 
this invention is used, when prescribing a drug solution for the patient to a patient, it is not necessary to set up 
again. Therefore, the direction of the pouring device used when prescribing a drug solution for the patient to a 
patient can be used as a comparatively easy device. And since only required chemical quantity is moved from a 
bottle to a syringe, a drug solution does not become useless. An effect is large especially when using the drug 
solution stored by the mass bottle when an expensive drug solution was used especially, 

[0013]In the above-mentioned explanation, although explained taking the case of the contrast medium of X-ray 
CT, it can use also for restoration of the drug solution of the use of others, such as a contrast medium for MRI, 
and for [ the object for the Ain Guiot imaging, for urographies, etc, ], However, the device of this invention is 
most preferably used in the use transferred and filled up with the comparatively high drug solution of viscosity 
like a contrast medium. 

[001 4] As there will be no restriction in particular if a cylinder holder and the piston holder can hold the pipe and 
piston of a syringe, respectively, for example, shown in drawing 1, what fits into the flange of the pipe of a 
syringe and the flange of a piston is used. Drawi ng 3 (perspective view) and drawing. 4_.(top view) are the 
enlarged drawing, and showed signs that the flange 7 of the piston was held at the piston holder 4. Like this 
example, if the slot of a piston holder is made larger about 1 mm than the thickness of the flange 7 of a piston, 
attachment and detachment of a piston will become easy. 

[0015]The ball screw nut which restriction in particular does not have a mechanism to which a piston holder is 
moved, either, for example, screws with a stepping motor, a ball screw axis, and a ball screw axis, and supports 
a piston holder can be used. In this case, a. ball screw nut can be moved to shaft orientations with a piston 
holder by rotating a stepping motor based on the signal transmitted from the calculating means (passing. a 
suitable interface as occasion demands), and rotating a ball screw axis by that cause, 

[001 6]After pushing in the piston of a syringe automatically, checking that of. attainment to a tip in advance of 
suction of a drug solution and carrying out degassing simultaneously, it is also programmable to attract the drug 
solution of an initial complement. 

[0017]You may be separate although a computer and piston driving are dedicated and unified in one housing in 
the example shown in drawing 1. Like this example, the main part 1 side of aspirator also sets up advance of a 
piston holder, retreat, a stop, a suction speed (movement speed), etc., and with hand control. Or although it is 
preferred to enable it to operate automatically about a comparatively easy motion, it can also enable it to 
control all by the computer side. 
[0018] 

[Effect of the Invention] According to this invention, when drug solutions, such as a contrast medium, are 
transferred to a syringe and it is filled up with them from containers, such as a bottle, the drug solution filling 



apparatus filled up with a drug solution that only an initial complement does not have futility and a drug solution 
filling method can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is a figure showing one example of the drug solution filling apparatus of this invention. 
[Drawing 2]It is a flow chart which shows the drug solution filling method of this invention. 
[ Drawing 3] lt is an enlarged drawing (perspective view) showing one example of the drug solution filling 
apparatus of this invention. 

[Drawing 4] It is an enlarged drawing (top view) showing one example of the drug solution filling apparatus of this 
invention. 

[Description of Notations] 

1 The main part of aspirator 

2 Operation part 

3 Cylinder holder 

4 Piston holder 

5 Syringe 

6 Bottle 

7 The flange of a piston 

8 Connection tube 
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DRAWINGS 



[Dra wing 1] 
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[Drawing 3] 




[Drawing 4] 
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